Stability of histone mRNAs is related to their location in polysomes.
Synthesis of histone mRNAs is closely coupled to DNA synthesis. Following inhibition of DNA synthesis in L6 myoblasts with cytosine arabinoside, a coordinate and exaggerated rate of degradation of histone mRNAs occurs while other mRNAs, encoding ribosomal protein L32 and actin, are unaffected. Inhibition of protein synthesis by puromycin, emetine, or cycloheximide stabilizes histone mRNAs and results in their accumulation. When inhibition of DNA synthesis was followed immediately by inhibition of protein synthesis, the exaggerated rate of decay of the existing subspecies of histone H4 mRNAs was prevented and histone mRNA accumulated. If inhibition of protein synthesis was delayed longer than 3 minutes following inhibition of DNA synthesis, the ability to accumulate H4 mRNAs was lost. Furthermore, new protein synthesis was required to activate the mechanism which specifically destabilized histone mRNA. Puromycin was able to prevent the exaggerated rate of degradation of the various subspecies of H4 mRNA when added up to 15 min after inhibition of DNA synthesis, whereas emetine was effective only when added up to 5 min following inhibition of DNA synthesis. These data suggest that histone H4 mRNAs in polysomes are better targets than those released from polysomes for the specific mechanism which destabilizes histone mRNAs upon inhibition of DNA synthesis.